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Consider the example for

a fixed k what is the

prob of k successes in n

Bernoulli trials Another way
to frame this

Let X be the number
of successes in h Bernoulli
trials Then for he 0,1 in
X U BE k successes in

n Bernould
trials

To see that these events are equal
for the cake n 3
he 2 for the binary source

exameth event X 23 contains
outcomes 930310,0 1,410,055
The event Ba contains
exactly the same
outcomes
Since Xk Bu

Random Variables










































































































PlX k PLBa
a pact punNote that

The value of X is
random since it cannot
be found until the

random experiment
SF P has been run

Also if the wand

exp is run again
the Value of X mi ht

change So the

number of successes
in n Bernoulli trials
is an example of a

wewnrmdtt.ie ietonnend
definition of a random variable
but this example illustrates the
basic idea that a random
variable is a variable whose value

depends on the outcome of a










































































































random experiment
Deth Given a prob space sit D

irifadin som

s to the real numbers
X S IR XE

TIMr
Conceptually the experiment
6,2 P is run to get
an outcome w which is

then mapped to a value

Xu usually written simply
as X

Comments
In practice AFP
is not usually specified
For the class we will
mostly consider two










































































































types of questions
What is the
prob of an event

involving the
ru X2

For example
what is Pak
in Bernoulli trials
example
one important

special case of an
event involving
ru X is X ex

for X E IR
For a given x the
event Xcx occurs
if the value of
X w is in this region

car
Note The variable x is

not random When
x changed the event










































































































Xcx changes so

as x changes PNex
changes We will

soon define a function
of x whose value is

this prob
What value do
we expect X
to take
This question
will be addressed

in later lectures

For the first question we

will define 3 functions
that can be used to
compute probs of events
related to ru X in practice
The cumulative











































distribution function
The probability
density function
the probability mass

function only for
certain class
of rvs

Deth the cumulative distribution
function ftp.onsompt
Nation function of ru Xis

F G PLXED AXER

Élan
be changed for allto change Xcx

subscript tads which rv

Uppercase f calf belongs
to

some properties of Fx
Not every function
F IR copy is a valid
Cdf That means for some

The Distribution Function of X



F D 9,1 letting PlXex FxCx
would violate the axioms
for some x It can be
shown that if the

following 3 properties hold
for a function F then F is
a valid cdf
for some W X
Iim F x 0 and
X is

IIFA l

For any X xzElR with
Xia Xu

FIX EFE so

F is non decreasing
F is continuous from
the right at all xer



i.e Fat limoFate Fx G
Éo F X EIR

F

it
Fx Xo must be

y


